
mimmmwmwmm 

o : 
© 

o 

ORDERED ORGANIC SYSTEMS AND MOLECULAR RECT1 

TBM T.   J.  WATSON  RESEARCH  CENTER 
YORKTOWN HEIGHTS,  N.  Y.     10598 

THIRljQUARTERLY REPORT   f\Ct»3j  i jU /    "^ 7 / 

j.tn ■— 

(g) 5. ^/5k^ 
p.—  

SPONSORED BY 

DEFENSE ADVANCED RESEARCH PROJECTS AGENCY 
ARPA Order No. 2870 

MONITORED BY 

U. S. ARMY RESEARCH OFFICE 

SMENT_ 

■.j nlMMl 
Distübaica Uulumted^ D D C 

on so so 

^ B   _ 'voV 

J*/?^'^ 
J? 

■f"1^--'■--'■ . . __ 
-    -    ..-^-^>- 

■^ -■   - ■tii-iiitwiinim   ---    - -...-.■-^.— MlWib^,      _  Mi    irrr   i»-—' ■ ■ 



jmgjnmmfM iiuiijuiiwawipu «m< i.wIIW«-,..    iin tnimmm^ti^mßmtmfmimmmmfmm^mmmmmm^mm^^m^m ippipmpppp^piimiiu ii^ii ">PI 

,    : 

x^ 
T 

i,.,     r ■■ -.-T .-.       .-.    ...,        .         :.      .. .t_^. , |_^^t_J_^^.^jMt^U,|Mimi^^M^J.M>M»-^^  ^B 



UHMMHI  I»   •!   Plllll  W^mppiiaBlp»*»  ■um«    I   IIIMl.ll      II^KW^>P ■ liaaxni   ■   11 ^—w. 

ARPA ORDER NUMBER 
2870 

PROGRAM CODE NUMBER 
61101E 

CONTRACT NUMBER 
DAHCO4-75-C-0010 

PRINCIPAL INVESTIGATORS 
Dr.   B.  A.  Scott   (914)   945-1802 

NAME OF CONTRACTOR 
INTERNATIONAL BUSINESS MACHINES CORP. 

EFFECTIVE DATE OF CONTRACT 
JANUARY  1,   1975 

RO PROJECT SCIENTIST 
])R.   ROBERT GHIRARDELLI 
U.S.  ARMY RESEARCH OFFICE 
BOX CM,  DUKE STATION 

CONTRACT EXPIRATION DATE 
JUNE  30,  1976 

j TTifiim,  

'j-.. 

■ ■:  ■    ■   

■ 

■; 

  — ^-■- -^—-— -^  . -^*mi^mm*d 



tmi^mmm 

I. 
■^^CH^PROGRAMJ^I^FLMS 

•^ The major  effort  of   thi 

of organic  and   or8ano-n1etallicrm
eoSL!c

r
u

C
1

h
ar

Pra0?rram  ^   ^   fabri-"on and   study 
are prepared  by   the  Langmulr-Blod<-ett   tL.    <   ^   ^   thln  fllm fürm-     The   fiL 
of one or  two monolayers   at   a   M.f      c nlqUe>  whlch Permits   the deno^^ 
neccessary  techniques   to  deposi     ^     SpGC"lcally>  -• have developedX 
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Program is  underway with   tie  aL ^J"^.^-klt^-   ^thetic orga"c 
electro  tunneling  characteris   ics       \t   ^     ^ ! n,olecu^ with asyLetric 
such Molecular  rectifiers^u'inß  thP T P ^"^  t0  create -nolayers of 
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II.     ACCOMPLISHMENTS \ 

A-    MAGNETIC BEHAVIOR OF IVO-DIMENSIONAL  STRUCTURES 
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»• structure was produced by the deposu ion o?    ^ ^-dimensional structure 
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B. MAGNETIC PROPERTIES OF TRANSITION METAL STEARATES 

There are reports in the literature of shifts in the ESR resonance field 
at temperatures well above the Neel temperature in some approximately one- and 
two-dimensional crystals.  The criterion we have been using for the existence 
of a magnetic transition in our films is the shift of the ESR, so that it is 
possible that we have not reached the actual ordering temperature of Mn stearate 
even at our lowest temperature of 1.7 K. We have therefore prepared powders 
of some other transition metal stearates to see whether any of these have higher 
transition temperatures.  In particular, we have synthesized Fe, Co, Ni and Cu 
stearates. Unfortunately, the Ni and Co were not obtainable in completely pure 
form.  Nevertheless, indications are that there are no magnetic transitions at 

temperatures above 2 K in any of these compounds. 

C. MOLECULAR RECTIFIER SYNTHESIS 

As discussed in the last quarterly report, emphasis was being placed on 
synthesizing enough donor, acceptor and bridge precursors to begin synthesis of 
the modular rectifier.  We now have synthesized 50 gram quantities of the 
acceptor precursor (Compound I; see Appendix) 4,7 dimethoxy, 2,3 dihydroindene- 

2-carboxylic acid: 
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Qy-coo« 
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We have also begun work on the reduction of  the acid  I to  6,9-Dione 
Bicyclo r4.3.03 nonane-3-carboxylic acid  (II): 

CQ-c** 
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This Is a very important step, for which we as yet have only a low yield 
route.  For this reason we are presently exploring the conditions required 
to obtain II in high yield.  Successful completion of this synthetic goal 
will allow connection of the acceptor precursor to the bridging molecule. 
Also accomplished this summer is the synthesis of over 600 grams of the 
bridge precursor diethyl 2,5-dioxobicyclo £"2.2.2J octane - 1,4-dicarboxylate 
(III) in anticipation of this step. 

etooc COOEt 

III 

We are presently putting equal emphasis on the synthesis of the donor 
part of the molecule, and are proceeding with the synthesis of both the 
qulnthiophene (Appendix) and tetrathiafulvalene (Compound 2, First Quar- 
terly Report, March 30, 1975) donor systems. 

III. PROBLEMS ENCOUNTERED AND PROGRAM CHANGES 

None 

IV.  FISCAL STATUS 
* < 

V. 

Expenditure committments to date are on schedule with the contract. 

PRESENTATIONS 

"Valence Tautomerism - Molecular Switching Elements", A. Aviram, 
International Union of Pure and Applied Chemistry, XXV Congress, Jerusalem, 
Israel, July 9, 1975. 
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